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{B^STRACT. During 1984, larval susceptibility tests of temephos were performed, on Aedes taeniorhynchu
andCulexnigripalptu collected from the same general areas as in 1980-82, and the results comparedio the
susceptible laboratory strains. No resistance was detected against these two species. When strains of Culexquinquefasciatus from some new areas were tested against temephos, malathion, naled, fenthion and chlor-
pyrifos, their tolerance varied according to the inseiticide tested and the origin of the strain. Some strarns
ranged from 1.6 to 43.0X more tolerant to temephos when compared to the Weit Florida Arthropod Research
Laboratory strain (WFARL strain).
INTRODUCTION
The Florida Abate Monitoring program
(Boike et al. 1982) was initiated during 1980-82
and resulted in testing 3 species of mosquitoes
from 6 counties in Florida against temephos,
malathion, naled, chlorpyrifos and fenthion.
Results of tests during this period indicated no
resistance of temephos by Aedes taeniorhynchus
(Wied.) or Culex nigripalpus Theobald, but vari-
able resistance of up to 22X by Culex quinquefas-
ci"atus Say.
The intention of the program is to test
populations of these mosquito species againsr
temephos every other year only to determine if
any resistance was beginning to appear. If any
tolerance to temephos was noted, tests for cross
resistance to the other insecticides would be
conducted.
MATERIALS AND METHODS
Wild populations of Ae. taeniorhynchus and Cr.
nigripalpu"t were collected essentially from the
same areas as those collected in 1980-81 by
using CDC portable light traps baired with dry
ice (Newhouse et al. 1966). Adults were shipped
to the laboratory in styrofoam chests chilled
with plastic freezer containers. Strains of Cx.
quinquefasciatus (which is easily colonized) were
sent to the laboratory either as egg rafts or
larvae. Some strains were obtained from the
same areas as in 1980; however, some new areas
were selected in 1984 due to elimination of the
original breeding area or for comparison to the
area selected in 1980-81. These new strains
were tested against all 5 insecticides. Adults of
all species were fed on anesthetized chicks and
were offered l0% sugar cotton pads for carbo-
hydrate.
Laboratory bioassays consisted of pipetting I
ml of an appropriate insecticide dilution into
200 ml of tap water. Twenty-five 3rd instar
larvae in 49 ml tap water were then added to
the beakers giving a total of 250 ml solution. All
insecticide dilutions were in ACS acetone. A
replication consisted of a control and 5-7 serial
dilutions of the insecticide to be tested and an
average of 12 replications were performed on
each insecticide for a given species. All tests
were performed in water baths at 27-r l"C and
mortality counts made at 24 hrs. posttreatment(Rathburn and Boike, 1967, Boike et al. 1978).
The LCr6 and LCe6 values were calculated by
probit analysis using the SAS program through
the facilities of the NE Florida Regional Data
Center and were expressed in pg AI/ml (ppm).
RESULTS
Results of larval suscepribility tests of 4a.
taeniorhynchus are shown in Table l, and those
for Cx. nigripalpus are shown in Table 2. Tests
of Cx. q.tinquefasciatus against temephos and
malathion are shown in Table 3 and against
naled, chlorpyrifos and fenthion are shown in
Table 4. The resistance ratio was found by di-
viding the LC5s and LC"6 values of the area
strain by the LC5s and LCe6 values of the sus-
ceptible strain (not shown in tables).
Aed,es taeniorhynchus-Temephos-(Table l):
Of the 4 comparable areas sampled in 1984, all
had similar LC56 and LCe6 values compared to
1980, indicating no resistance to temephos.
When tested against  fenth ion,  the Ae.
taeniorhynchus from Marco Island, Collier
County, were comparable to the West Florida
Arthropod Research Laboratory susceprible
strain (WFARL strain).
Culex nigripalpus-Temephos, fenthion,
naled-(Tabl e 2): Culex nigripalpus from 3 areas
in Collier, Lee and Polk counties showed less
variation in susceptibility to temephos when
compard to the WFARL strain. The two 1984
collections of Cx. nigripalfuu from the Treesweet
and Tropicana Company sites in Fort Pierce, St.
Lucie County, showed a slight increase in toler-
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Table l. Susceptibility of Aedzs taeniorbnchu larvae to temephos and fenthion.
Resisiance
ratio2
-re. -re;
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Counry
Year
tested LC*
L€thal concentration in pg AI/ml. (ppm)
9b% c.L.L LCm 95% C.L.I
Collier
Lee
Manatee
St. Luci€
Collier
Naples
Marcos Is.
Sanibel ls.
Sanibel Is.
Port Manatee
Manson's Farm
Ft. Picrce Bch.
Ft. Pierce Bch.
Marco Is.
t980 0.00074
1984 0.00148
1980 0.00072
t984 0.00126
1980 0.00742
1984 0.00066
1980 0.0012t
1984 0.00199
1984 0 .00181
TemcPhos
0.00071-0.00078 0.00120
0.0014.10.00151 0.00189
0.0006G0.00079 0.00144
0.00123-0.00129 0.00180
0.00068-0.00081 0.00179
0.0004G0.00083 0.00170
0.00u6-0.00126 0.00233
0.00185-0.00218 0.00280
Fcnthim
0.00140-0.00250 0.00436
0.001 l4-0.00127
0.00183-0.00 197
0.00134-0.00 I 55
0.001 72-0.00 189
0.00 105-0.00196
0.00127-0.00342
0.00209-0.00261
0.00247-0.00353
0.003 l4-0.00650
0.9
1 .0
0.8
0.9
0 .8
u .5
1 . 5
0 .7
o .7
o .7
1 . 0
0 .8
1 .3
0 .9
1 . 3
t . 4
1 . 00.9
I Confidence limits.
2 Resistance ratio :
LC56 or LCgo of area strain
LCrs or LCs of susceptible strain
Table 2. Susceptibility of Culex nigripalpus larvae to temephos, fenthion and naled.
Resistance
ratiol
-T-c. Lc*County Area
Year
tested
Lethal concentration in pg AI/ml. (ppm)
LC* 95Ea C.L.I LC* 95'/a c L.'
Lee
Polk
St. Lucie
Tem.fhos
0.000278-0.000304 0.000547
0.000648-0.000949 0.001252
0.0002E3-0.000309 0.000609
0.001195-0.001460 0.004031
0.000877-0.001348 0.003402
0.000227-0.000275 0.000527
0.00072 l-0.000858 0.001 l3 I
0.00049,[-0.000540 0.000792
0.00064&0.000696 0.000989
0.000546-0.000579 0.000919
0.000947-0.001244 0.002099
0.000914-0.001629 0.001905
F.tuthion
0.00295-0.00309 0.00417
0.00647-0.00828 0.01932
Nalcd
0.000513-0.000583 0.9 0.9
0.001017-0.002852 1.2 1.3
0.0005*0.00065E 0.9 1.0
0.003244-0.005493 2.r 4.5
0.002490-0.006450 1.7 3.9
0.000466-0.000596 0.8 0.9
0 .00 t003-0 .001427 l . l  1 .2
0.000728-0.000862 0.9 0.9
0 .000931-0 .001071 1 .0  l . l
0,000863-0.000979 0.9 1.0
0.001704-0.002954 1.6 2.3
0.001396-0.004851 r.7 2.t
0.00402-0.00434 0.9 0.9
0.01580-0.02582 2.7 5.6
Hil lsborough
Hillsborough Gibsonton
Gibsonton
Collier
Hillsborough
Naples
Marco ls.
Gibsonton
Gibsontonr
Gibsontons
Fr. Myers
Ft. Myers
Mulberry
Mulberry
Ft. Pierce
Ft. Piercea
Ft. Picrces
Gibsonton
Cibsonton
t980 0.000291
t984 0.000792
1980 0.000296
1984 0.001313
1984 0.001 I 15
l9E0 0.000250
1984 0.000786
l98 l  0 .000517
1984 0.000672
l98l 0.000562
1984 0.001072
1984 0.001 I l5
l98t 0.00302
19843 0.00732
l98l 0.0528
19843 0.0722
0.05 l2-0.0544
0.0659-0.0851
0.08 l0-0.0990
0.1337-0 .337 l
1 .4  1 .7
2 .0  4 .2
0.0895
0. r822
I Confidence limits.
2 Collection of July 1984.3 Collection of Oct. 1984.
a Treesweet Company (Collection of April 3, 1984).
5 Tropicana Company (Collection of May 21, 1984).
6 Resistance ratio :
LCso or LCp of area strain
LC56 or LCgo of susceptible strain
ance to temephos compared to 1981, while the
2 collections of Cx. nigripalpus from Gibsonton,
Hillsborough County, indicated a substantial
increase in tolerance to temephos of approx-
imately 2X at the LCso level and 4-4.5X at the
,LCes level. When tested against fenthion, the
Cx. nigripalpus from Gibsonton were 2.7X and
5.6X more tolerant than the WFARL strain. A
slight increase in tolerance to naled was also
shown. This is the first time a population of Cx'
nisribaltua in Florida exhibited a substantial tol-
.r]"n..'ro temephos, fenthion and naled'
C"b* qr.Wi"*ltn^-:Temephos, malathion'
naled, chlorpyrifos and fenthion-(Tables 3
and 4): The Cx. quinquefasciatus train from
the City of Naples Public Works Department
(which is approximately 2-3 miles from the
Collier Mosquito Control District Headquar-
ters), Collier County, (1984) was highly resistant
to temephos (17.4X at the LCro level and 43'0X
at the LCe6 level). The population was also re-
sistant to fenthion (7.5X at the LCro level and
ll.lX at the LCe6 level) and progressively less
resistant to chlorpyrifos, malathion, and naled'
The Public Works Department strain was more
resistant to all insecticides tested when com-


